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Changes in Sensory Characteristics and Chemical Constituents of Raw Ginseng
Roots Individually Packaged in a Soft Film During Storage
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Abstract : The changes in sensory characteristics, physical and chemical properties of raw ginseng (4-year-root, 50 g/
root) were investigated when they were packaged individually in a soft film bag (ONY/LDPE/L-LDPE; 200 <300 mm,
90 um) and stored at 25°C for twenty days. Seventy-five percentages of sixty raw ginseng samples were adulterated and
the most phenomenon of adulterating the raw ginseng was softening. Softened ginsengs were softer and stickier and they
had stronger pungent and sour odors, stronger sour and sweet tastes than normal ginseng but had weaker ginseng and
fresh odors. In addition, softened ginsengs exhibited lower hardness and pH, lower contents of diol-type ginsenosides,
lower ratios of unsaturated fatty acids to saturated fatty acids and higher contents of water-soluble pectins than normal
ginseng while contents of moisture, crude protein, ether-soluble materials and crude ash of the softened ginsengs were

similar to those of normal ginseng.
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packaged raw ginseng, softening, sensory characteristics, diol-type ginsenosides, water-soluble pectins.
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9ol 4d2L A B2 AHEES o Aol 9l &
9} 2 Zo] £A4ER] e Ak Al AgE ARRs)
At Fake] MY EAE AXAA BE FoUe daFHE
7} 40 c¢/m? - day - atmo)3 BEE7} 5.0 g/m’ - day + 90%
RH¢! oriented nylon(ONY)Y/LDPE/L-LDPE Z€E-(200X 300
mm, 90 um; LAY GE) AF)S A&
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B3I
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Fig. 1. The measurement of hardness of raw ginseng using a
rheometer®. A; Horizontal holder (No. 30) used for holding
the main body of raw ginseng, B; Adapter (No. 4.P1
mm) used for pressing the raw ginseng. *FUDOH RHEO
METER RT-2010D.D (Rheotech Co., Japan) was used
for measuring the hardness of each raw ginseng under the
following conditions:

— Maximum pressure of rheometer: 1 kg
— Speed of horizontal holder : 30 cm/min
— Depth of adapter needle : 3 mm
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8. Ginsenoside &4
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AHEEIE e AE7]E R A&7 A8

9. REIX| Y

TR AR Metcalf 599] B ol F=8o] 2%4F methyl
esters A3 £ GCHP 5890 Series II; Hewlett-Packard
Co)2 &4t GC columne Supelcowax 10 fused
silica capillary(0.25 mm idX30m, 0.25um; Supelco)E AS-
I column oven®] == 230°C 5202 TAHAA A}
g35en AE7e EXol23E7|(FID)E AH8-313iTt.

10. HEE & 24

=7 3RS Ben-Arie 5Y9] W0l Falo] BA4815t)
Z FAA E) ethanolS 713t 80% Sl oE THEo]
80°CollA 20%7F 713k & 8,000 rpmoilA] FAEE sk o)
] Aoix= ZWARE methanol-chloroform &30 2 oy
H AFste] 284 ERES AAS & AAZzs S 4F &
24 BIES Ak ¢F B8 E¥E 05 gl SR7F
100 miE 78t 80°Colx] A7 &3t dojAl= 484
#He) & (water-soluble pectins)e] ¥ carbazole ] 10
of FE3hed AT

WEEA el A% F B854

O

3 st 147

Y
=

23 3 nF

1. FHHEERE $afo] BAD|ZI0f UpE oZHEElo| M5}

Bt FSgt 492 S BEE A F 3 By
A ALEFETY 40 co/m? - day - atme]3 B5ET) 5.0 g/
m? - day - 90% RH! 7154 QA "g FoUel ¥
25°Collx] BaalA] Bi7|7ho)] mE AAEA S 2 2
= Table 1914 Be vie} o) 4e] oj@FAe By
z71e FEsA FAEHIJLY 10GAFE Ashr ol
ok} Fgo|7t wASH it AAET] AlRReton 204
7+ BASIG S olle WA 75%7 A3t e FHo'RA
o oJste] Bt JAFAe] BF A Foll A
37 Golyt Frato] 58%2 71 WlEst Eghow Zagolrt
A ke HlaA AL MZe] W ke AEEA
sk}, & 53492 e =abs v s Aot o
Ao FEIT 71T AXAA BECE TR
4°C, 10°C ¥ 25°CollA A3 S of A2 2 Az
A #AGlel Fue] GAFA L By Ve 78 ¥
e dAslolitia gk vt sl £ AFddT o9 o
s i=

2. Y T4, SHo|LY ot W NS o] HSSY
Hl

TR EFE kS 25°ColA] 2097 Agsisle o o+
Ho| ¢33 JHE FAHL e Y =4, S8l 24
" et 2 st dofd o] 234,
AMg A3k Fig. 2014 Bi= vle} 2t

Z270 ek BedAL A, dFHe
I e bt Sl ke et Al #4Ae

o

o2
}o‘l
o
=
Jo
2
i)

Table 1. The distribution of normal ginseng, moldy ginseng,
softened ginseng and color-changed ginseng when raw
ginseng roots were individually packaged with a functional
soft film bag and stored at 25°C

Distribution (%)

Storage

ime  Normal Moldy
(days)  gingeng

Softened Color-changed Total

ginseng  ginseng ginseng
0 100 0 0 0 100
3 100 0 0 0 100
6 100 0 0 0 100
10 94 2 4 0 100
15 79 6 15 0 100
20 25 17 58 0 100

Sixty individuals of raw ginseng roots (4-year-root; 50 g) were
washed with water and packaged individually in an ONY/LDPE/
L-LDPE film bag (200> 300 mm, 90 um), and then stored at 25°C.
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Fig. 2. The quantitative descriptive analysis (QDA) profiles on
texture, odor and taste of normal ginseng, moldy ginseng
and softened ginseng.
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Table 2. The hardness and pH of normal ginseng, moldy ginseng
and softened ginseng twenty days after raw ginseng roots
were individually packaged with a functional soft film
bag* and stored at 25°C

i S g

parameters (n=9) (n=1) (n=5)
Hardness (g) 62177 606 472+ 162
pH 6.23+0.13 6.03 5.54+0.63

*ONY/LDPE/L-LDPE film bag (200< 300 mm, 90 pm).
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Table 3. The contents of moisture, crude-protein, ether-soluble
materials and crude ash of normal ginseng and softened
ginseng twenty days after raw ginseng roots were
individually packaged with a functional soft film bag* and

HsEA £ s E wst 149

Table 5. The unsaturated fatty acid to saturated fatty acid (USFA/
SFA)* ratios and the water-soluble pectin contents of
normal ginseng and softened ginseng twenty days after
raw ginseng roots were individually packaged with a

stored at 25°C functional soft film bag** and stored at 25°C
Constituents Non?l?ilgg)lseng SOfte?ggl%i)nseng Specification gﬁ?;xa; Sg(i)rfltseer:legd
Moisture (%) 745+ 1.5 755122 (n=15) (0=10)
Crude protein (%) 53+ 1.0 49+ 06 USFA/SFA ratio 5.17+0.55 4.00£0.79
Ether-soluble materials (%) 0371 0.18 0.41=+ 0.09 Water-soluble pectin contents (%)  9.9% 3.6 142%25
Crude ash (%) 12+ 04 13103 *[JSFA, oleic acid+linoleic acid+linolenic acid; SFA, palmitic

*ONY/LDPE/L-LDPE film bag (200>< 300 mm, 90 pm).
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AN Fakar sl ikl AEUARS BN Ade
Table 4014 BE wie} 7t} JBFFol FSahA FAI=EHL
A= Ak 42419) ginsenoside & -2 13.32+4.65 mg/g
o|AW uhHo| AslrF Aol 44+9] ginsenoside & T
8.68+1.04 mg/ge & AA F4tHt}t FA3] W) A3t &
Aol diold] AFEUAR 3RS A A4k oF 56% S
2 trioldl AtZUARY ASET o @& Aot
Ginsenoside®® 2% ginsenoside-Rb, g&e] A4 4l 1/3
oz 7Pt Wkon ginsenoside-Rb; T3} ginsenos-
ide-Re TF= AA 49 12 #5228 Jepiid. g
ginsenoside-Rde= diolA] AAEIAE YN B3t A3l

acid +stearic acid.
**ONY/LDPE/L-LDPE film bag (200< 300 mm, 90 pm).
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nose, -glucose-xylose 5°] B0l dioldl AAEUMEERE
HE @be] -glucose, -arabinose, -xylose 5°] EojHur}
AXA -glucoseZ AFE 7] HEoE FHHET
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(USFA/SFA)Y= Table 594 H= vle} 7 ‘01 4.0+ 082 A4
4ol Hlsle] vigtth dwrE o g AFS A T AALE
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Table 4. The contents of ginsenosides of normal ginseng and softened ginseng twenty days after raw ginseng roots were individually packaged

with a functional soft film bag* and stored at 25°C

Contents (mg/g dry weight) .
Content ratio

Constituents Normal ginseng Softened ginseng (SG/NG)
(NG; n=15) (SG; n=10)
Ginsenoside-Rg; 257+1.28 2,071 0.57 0.81
Trial Ginsenoside-Rf 0.76+0.32 0.84£0.25 1.11
riol-type Ginsenoside-Re 2.68+ 1.07 1.64+ 0.42 0.61
Sum 6.01+ 241 455+ 1.15 0.76
Ginsenoside-Rd 042+0.14 0.57+£0.19 1.36
Ginsenoside-Rc 272+ 1.40 1.46% 1.39 0.54
Diol-type Ginsenoside-Rb, 0.81£0.44 0.28+0.23 0.35
Ginsenoside-Rb, 3.36% 0.66 1.82+0.69 0.54
Sum 7.31£232 4.13%£ 1.06 0.56
Triol + Diol 13.32+ 4.64 8.68+1.04 0.65
Diol/Triol 1.22+£0.45 091£ 049

*ONY/LDPE/L-LDPE film bag (200> 300 mm, 90 pm).
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